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SOVIET AVIATION TECHNOLOGY'S STATE OF THE ART SU-27 FIGHTER

Gong Fei

Ti SU-.27 C I tI* m-ke.,4 U2:(i oC F oi u ~quipinierit r:--.presunbirn6
the highest current level oC 3ovi-o; %echiol.o~y 3ad t.S estimiated to be

comparable in its overall cap-abilities to third veneratLion U.S.
fig~es.What is attracting,- p!7opLes' iriterest is whether or riot the

SUJ-27 is qble to underttake Ion.- r-rv interceptor Miss ionIS or has been

creq.ted ais a medium-type fighter for loading aboard aircraft carriers.-4

GENERAL EK(PrAqATO4 OF' IV[P3rOPr.IlKI

In 1977, LJ.:S. reconnai-i. s 3arce sttelLitb d Lscovered, in L.a-ilins.3kayU

in the Soviet Union, that bha ,t orni rib in~I the process3 o V test

prodtuc i n. threp. new typu;3-. () V Vi.jgh be r:. The- we bun ri i.;Ior V-rc

huuru :3pec tively the R-ar-J , R:'IrnK, And R--irr-L. The:i unL'1

designated the RaruiK w-as nOie ol-nrer than the current SU-27. Some

peopl:'u. ei( f- 1"(;a1 iJ:3 b ruewre at Ior des ignration is 1MiG-31 . It

w~i: des Lied by the Mikoyari De.,:ii-n Institute. On Mhe basis of its

fuselage config;urationi, it is bi~iae 1-hat it-, Is a new type of swept

~I , f jrhI:3 5in.!la1_-r 1. nrn b-o th, Uj.". FT-i1- ( Tomict) . At prese.;Pnt,

it is e8bimabed that its b-asic property specifications are: ove-ra)ll
L~efll~igI Vapo~niel 7t-4;levb of 20 rmeters; w I rig

uletihl of arr K ,1--,-e 17 2oio I(5 ri~ ur' 11a
oC 2. 1Ii tn 1.evu- r:,,I spred( ;b-0, level of

M Tcb 1 .1; antd, a combat weigh71rt to thrust. raitio of 1 .3. It is equiped

witb one aeriiranoni Panul six AA-
K i r- bn- i.r missiles. Its tdv -ncedl elecb roniics equipimtent; has

"'~li on-look-I ow-n-firi.ring" capabil i by. Its fire ,onitrol r!av-tr ha a s i

sweep, side trackino capa-ib ili.I by w 1. bh or *i-r,: 1~c di -t rieoV oeta

110 km and a trackingc dis t1;tn-irn oe )Cpproxi'walbeiry 30 km. At t h:e
p r ~ri11;lie , 4- *tr(- s . 11.pr'Jr1bI i b coricep bual i1r- for bhe

In 1932, the, western countries1 re-alized that tis- type of

q.1rcra_-ft waws certainly not n~s~iAbj i, iikoyairi Deig.n Institut,,

but , was instbod.:0 igre byr th- -uk{ho i Desiigr I rvs i.Labu ,e , anid its

desig~nation was '~ugdto SJ-27. The NATO countries3 selected for it

the name Flanker.



At the enld or 1 933 , 1aa isi 011,CI 9 uha he TJ .:

repematedly publisned iruatined bluejpririts for I. t anrli s 'a or Lt.s

ca;ii 1- , i. P ; The SUT-27 is (2vtlUabe'] L:3 hingi~i two erwi se-Lcl or

which has: an.i Lifiprese forct: bhrustl; oC £ approxiiuately 135 torv3. Th4e

at. rcraf t thrus t 1:o weight ratIio is 1 .2, arid its -totaul takeof C weighlt

r) r'i)~ irvi~~h~ 2.2i~o~r.Tlhe irvti numr ~'11J1,;h t speed Cor- this

I ~ ri f ; s1Itch 2 .3-2 .4 wii h -f Irisir angula,)r vel-oc tty of

turr of 2- 1~eu per secorid. It- ca,-n withstand overloadin6 of

7-9 ,',l( i t e':3 1 r' ; o -p4ii. ;var 0? i gi- ' i those of

t'i MIGY P-25 . In 1 935 s eleil ui IoI.t -"peiciLr, ci

ph o t o r--phy or7 the 21JU-27.-

nl n re %r '1' -i r " :s E3ve 19:35, "iON, i 1 I1 r i. i j ior 1 bro.-t.c h I; r 1-

repo rt r elTati1n g t o -the ")U-27. It explaied thaI;t this ir (r -t r o il1 (

S~ -~1'1 r-Ir~ i: in1 !3.:, r j P rol,o L-pe te,3s or on i- 3U e -27
ii L b cr r i d ontin197,arid produA. t ton begai -trourid the,

p-rcOl 173,0-31. It went into forinal service in 19-6. The proces

FroCi~' pror(,o0type -3r!iO11i30: roiui red approximately ten years

iUH. Coinpi-iI- trig 1 is Lo com:ri.:bl( :Liruraft i the- UJ.S. , such P-is the

F- 1 5 -1 n 7 ?- 14,th pe(,r *Lod( rem-(II i (*ed( by th I J . 3 ,: so m wh.i.t l o ne3r.

'Ph i o IA , n~lt I- - 1 bit to factl tykriaLI-ti, h- !)e3 of tes3t producti on of

IT~ .". ?1itrcI'at wsrAt.c A fcut et people sttnt"

th ;TereasWon why the SU-27 was delaiyed in i. t-1,- being , deoployed iri

ipri,:: dil 1;e o t'he prob1 il: on cI ee. ,i J to El-e nf ~
i-r~i n- r-i t Ti oadedl -ii1O rd t(,ii1 -tir c ra t hs :il ir ng ;heS

ry-er ic31 0 ~ i I: r -!ii .ui. to1( 1!iL -, mnon ll I; iovv were also beii n ri,,aie to

he4 .r plansi (iclud ingi the aie rotlyni,.ni c fOrin and so on.)

AHNALY?;f SQ OP 'SPIECIA.I. CiACTEhISTTCS3

4cc-ord i ngi to I-Ile ;shorlne- report- which was ciarried oni Soviet

t21 2\I on oncirriin t1h- ',,IJ-2'7 a c-fI1;:fli3h. to~ estiviite

The SUJ-27 is !-j type of sinrle, 3'1 Ao rj~n irite-rceptor a-rid

an Lr superiority fighter. Its3 ia, rie ',. on ri , rl 1idl wI. i}t; are ite clos"e to

I'&~o the F-i 5 aircraf t. I t-s 1iiaxilniu i fC th b s pe L :3 r)prpr ox ti e 11. y

741l4ch 2.3-2.4. Its- operat ioniat rAd ilns 11- iqpprox!iinateLy 1500 kmn. TI-e

win-gs of the aircraift use t planar DelI! ti.cnf.inl oi i I -i si %1-I to)

,n )i Yrd 1 i ni T r)j r %r t r- 9 i n the early hnse of test produc ti on, i t qwas

1~ % -jn ).I trj 1 1),I en gi The mA- in n' r, -rU'L w i -

2



tPK ion is 14 4.5 laeter-3 wi i hUl forward wine edte. vile of ba ck

:3 ~ ~ r q Kiii *tolY 40 duies The- wini -- of thp, aircra-ft, hUV e

tl.:rio3t rio M.- - .ici,-ricy systems for adding lift. The win,!S on both

S ecrihuvi- tWo top mounted ver tical atabi1L -,r- C7i ri-,i. Tlhe muss

produced mrodel of the SU-27 tircraft; chosep 'Go l~ialiri-ite these finls.

The ::1-27 raake3 use oC a3 twin tauil Cin. desi~tri with averLi,.::l

l~n~ 'jre ri: h~l1 d1is1h,!cr I i min wi n. ofr th1re aircraf-it andl 1-he

ri t Ta1 p )os oe (I i roie oi zon. hal s II Ab i T Lzers . The vpr t ica,-l sla ii
r r r)o3 1o(I JJtQ.Q.-31. 'htl _jn Crqard. I isi esotimated that Uhis

p,of a; r r - insn r, t is used witLh :a v L u.w to the re.(utul al; i on ofr t;h(,
srmi- re.The wing- of th, -icathsn i1 ay ()~I rl

u lr T i is to tall-y fr'r lhs mIo v mnni1;-3 of Ch Lhon lio r ri h

3si)lz if tiler'ons th,-+L roll, pitch a.nd ya--w arei controlled1. Th e

r~iot setinsor' Ch ronit edgres oP the- main wings have a-) spct i~on

(I o-m r Af t r r t I jri 3 1, i. fit- rh front edg"e o1C the fusela~e. In
the prototype a-ircr'aft of the SUJ-27 the vertica_-l stbilizers were

po:s i tiom-l righ't inr th cornt-er oC the flow covers3 of 11h-, Inis In

the o roduc hL on. model. , the: ye r h cL. s t,ah i izur3 w r,- iriovemi toqavrd, th(e

out~er edge ,s of the 17 1ow con t rol covers.

The cockpit 0:1 thre :3U-27 rn~suse of a- bubble-type, one piece
I; .ructu re aus the cockp i l, cov-r . -1. w i l:3 i it l:o ;torine, piece

St ru71ctre_ With Y1o su1,ppo-r i;in fruinework. This type of ;arrarun~oent hast,

xfrf tro;-JTy improved the v is 3ihil ity or the : pi-Toth. The t ecI iOi St

r, ,,A '- rm rawr 1nt 0.L ap 1 1o0x.IrrIa ,t ely 2 5 d eg r e,. This3 improve th

f '1 1.o he ab tlh r ty o ri in ha!-qnd I 1ig lovl- o f o ve rlIo d:i ri.

The ")U-27 i!3 e.juipe)d wqith two low function path ra-tio tlurbo-fan

enineis. This type of enin ay po,3sibly be ;- dcvrelTopfferit type of

the P-29 turbojet engiie (uasod ;abottrd Ilfh-e "li.3-2j) It maiy -tLIS.o tbe :-

newly maniufat ured one. The thrust of onie engiie is arounid tu13 ton,

le-vel. . Thq a-ir intake i 3;A '3qyair,:, iwo-dfimensional1. gas intake path.

,Ioreover, L. is, equipel. wi th sl ani ri panls Witch a re capable of

djusting, the ai r titake. Thne gap between the coniver6gence antrd

d i1sp'ersi[on tuh',!3 L.s reI-ltively la-irge. This is advaintageous to then



reduction of l.ower section d ragl in A -. rise (I~~ua io. nsid tu
compartments supended in the buttoin cotLrier- or air intake paths, it L:3

possible to load infra-red tracking equipment. The forward landing.

gerof the aircra-tft pulls up to the rear. Moreover, it is equipped

with Anl ant i.-FOD pro teution Sy zj7temiri t rd-,r i~ p~~~it Tlow

posi tioned air intak-e Croin being duaaed by the taking, in of objects

Prom ~ ~ ~ : 'hotsd. sle wheel -type 'nain lanid5ng gear are taken
up i.nto a. wheel comnpqr inerin 1; orl ; omi te r e. ,l o P the enginej(

cormpArtneni; of the Rincr".ft. The upper cotnpa-rtmrenit door or thei:

lanidi n~j gea--r comipar tmneril; lhas, a conicurrentri; 1'unictIion as, at spee:_d

reduction p:anel.

According ito esinaein ai co~grLon *in which both eni ne3:3
-rpe Pt-, Pull thrust, -the thrust to we i. h t ra-tio of the STJ-27 Wi-i-,hOut

~r~tout Ide at ,-tc''m nt s . 1 .5. £n ;-n 0e l i11 )b-.t ,on 1iu rat .i on in

whih ~h fue i~idethe aircr:-ft hu:s bieri reduced by hail , Lte

Iriru-3 t- !-o we i):ght, n-it [o reatches, I i Lhre r 0thn r 1 .5. This i.s one oC thie

higestthrust31 to weizgh I. r . t io8s :tihLar ;w n use: ait the presentL

1;i . P 'TI)- P ir o'ra ̂r !the( .qi n.:':3 or 11: t r is: rei.-t i~vely

l: )cre (52.5 oquare me(ters). h wi ni. 1.oad 1. ng is rrci'r'-u-1i smRl

( rouhl uiY~i;to ti-f; or the F-1 5).- In .9ddiori, the ithru3t t

woL i h I; r tio orP the l e aP i., ; large. 1)roe h dopti on Cor us

or antr advaniced terodyn-amic design const equent-rllly prodIuce.s excell1enit

Aie17)(~roj fi c proper vties The ta-ble below ,PV- out a ona io of the

311-27, the: F -1'5, and4 the F-1 3. One:, c!-ri seo Cron th i*Ls t-;-tble tha-t the
;ierodyrqnjtic rroperties of the Soviet; fighter !ire, in Ueneral, roughly

,q ui a:Jl-i to those3 ort third Yeneratiioni U.S f ightLers

The a-rrnamien t or P te -U1-27 i1 ,-teri~tl c:-tinrl' - rit iJ r !-o ti i~r

is3 3ilTes--,. In the original prototype of the SU 27, there rjoC~ e

aeriail ctnnoni -speciied. Howeve r, in the productiori model11, i 1, i:s

possi'3ble- to indicate that they have them. The SU1-27 canl c:.rry 6 0" n

sa-;:y 3) air to aitr missiles. Two in-,fraredl guided close ranige "hand to

handij~ .orqbat" rnssitles a-re capatble oP heiiL inounite-d on the3 wi n,- ti-ps
( thre 311-27 proluc t ion -oMlaered the wing tips, in order to inlake it

mrer conrienient to loa. mqis.ile Pin n rack(s.) IBes ides t~his, there

re4 newly test1- prodiuced AA-1 0 medijumn rangae radiir L~u id,,d -O C t . r

misfsiles. It, is est imate d tlrhat 111 i. i.:3 53 i;riilt I-" tI' ;. 0. Tj "%,I [,n



A Cr. i 1-tr t ri of Si SU- 27 sPrsneib ;* U.S.

~~-~i1l~rt F iYkC~r iA Witbh 4 AA-1 0 Air 1-(- k i r M i 3 i es

Su-27IMME

A T P.~ Pi. ni Vi v of the -)TJ-27



Su- 27 F- I C F-iSA

: INM) 14.5, 13.05 12.32
*AOI 20.0 19.43 17.07

WKi~a4N(W)3 52.50 56.48 37.16
Ifetwitt 1 26.000 21.680 14 .52 0

a t 7 20.000 19.620 16.240
IN A ? 29.000 30.845 25,400
00R~~ 7.000 6.100 4.92

M**1 552 546 684
M91fo IR 381 347 437
rim 3 314' 293 371

MIJ / 0.9 0.7 0.57
m~~Ir 1 1.3 1.1.. 0.89
ra /' 1.58 1.31 1.05

SAIMin 18' M2.3-2.4 M2.5 *M2.0
ftMR* W/I 20.000 19.500 15.250
00*12M.2f) ZV , 1.500 1.900 1.020

Compajrison0 of Characterlst-.ics Bewe T-7 -5,and F-1 8A 1 .Wingy

,Dprevi (meters3) 2. Pl_,hne Length (mreters) 3. Main Wing Surface Area

( -3jua e l IIr: r,) 4. Engi-ine Thriis I;- 5. (impressed thrust; kilo-r;.Lrns)

6. 0--rq1I Ai crrft eih (klor s) 7. Without Q sieAttachments

,3. N!3xirnin 9. Amounit of' Fupel Inside A*Lr-r-Lrl;, 10. Wing oadVri

(k,1 OC-~:-3QLf ~I~:~r~metr) 11 . Mv'aximuiii 12. Without Outside

At trachme it s 13. Aer il C ombia; 14. Thrus ilo Weighrt R-t~io 15.
Vi rjn~jrj 1 TV ) No qi I: !i -,, 1, C~h -l'- r L!- 1 7. 4~eri.al_ Combat 13. Ma,:ximumn

N~~~~ L.. i.pr 19Civ (rnieter.,3) 20. Operpitional Radius (kilometers)

M~edi~um RariL:e Ai r tlo Air 1i~3 i~ 1. U, 1 CDA ) L I1 !:3 Ua C I hIat

1; - r i 5 l rio , eed (I o (,,) rlj,~ o. -:,~ iI SPi (7 *m. Ftei. in h. The AA-1 0

misjlehas a.haltf covered Corm ariLd i.8 mounited( in conica:ve trou~lis

between the t. -o eiii~. Th i, j.! 1Wt La' the vv ty in which mis3siles

are hungy from th*e F-14 ir at. Wheni curryin,~ out Lroufld Attack

ppm or1 i. timS IqPX irA'l~l mum mSS il c Arrying c,)pability of -the SU-27 is,-
:-mppflrn(~~~ '.afl~ rT) kil , o tn.

6



The i.\ioriic:i equiipmnent ca-rried on the SU-27 aircraf t is

recognized by western coutrioe:_ as beig worthy ofC note. In the past,
it has been go e r rall Ty rePcog 17n t ; Ii l- I; r'1 3- I~hil~T (

the Soviet Union was 5-10 years behind that of' the U.S. But, th~e

appe!-ra-nce of the SU-27 makes it plainr that this type of aphas

ailreaidyi been -reaOTly -31hortfmrif-A. C e r t L i i pope w o ~ pe i h n.e ;t th e

gaip lw- aresady disappea red. The- fire coitrol radar of the SU-27
iesus3e of a pulse balanice Doppler systei. It isLi3te tha -t its

:i1 'Kinuwi 3eirch r !,i i pproximAely 200 kiiu and that its trackinrw,
1.-3 i-s p ro im nately 1 00 kin . IL Can l.il If*rIator'rdo rudwv

intorr: ernco a rid possesse! -,- "down look down shoot" capability.

:o r eo v - r t poce!en!-, I o :, swcep s ie t raqckc i ri o c.-ip aih i I Liei 0'3 well

a:3th ab I; Ilyto hanl. 1.e nlum e rO2 o~n u:,~ i..AlJO tri riatirIOl.

equipped w i t~h fh i ; kr r) - o I In 'i pl. 1' in ra a'ad Uti' - ~n ,ol lo

.3'J5 trloriy requlrome otie p ilo I to con tro(-)L it. Thi: 'is anrothe-r reas von

for s i i~ n,,, Ur , 1 1, 1h i.. rpjn( riiIn' TO !jdiiii1jLIr ,.- 1 1.T LII i.:, t
U'orim o' L ts rad:ir operationsan. th level of i-ts- te(:chnlologj -are

.. 7 (tr--iTl sfti layt to the AWG- ~ o~d ri the: U.S. F-1 4 a i rura(lt , ;,o the:

AP;h-,5 usFo h ~-1 5 iroa tarid th APGT-65 raLdar used oni I~he

F-iS) aiLrcra-tI. Its; structure cantr be easily compared *to a miniaturized

APPG-65 . T h e r _ aLre th o vih 'r1 3:y Ii 1, t (Iak-es us1 3e ofr 1;echniol o.y th I;

corle i~r~ te W st rI te rilsi ' i. Q~ '01 t- Io :-j , be q it t~ -isI. i iia ,

that; -, th 13-27 mlakes use Of a digiAl type electrica tra.n,-r:i. issi

~The :31J-27 is ca-1pbl f b eing0C1 ( r U7 us1 1, ' I( uie rt a K(J t r Ie e Y, (3 i U 1

air d1ePense intl-erceptor mison rE the pla1ce o. such aircraft -.s the

SU-1 5 medium ra nge(- in r s Lo rikI uli TtJ-?2;3 longrane nrspt

irrft inr order to taecare of the U.S. B-i B and B-52 bomabetsa

wr:,; I .;te ! c n1 ~ lscridaor the;se t-wo types-;:- of"

r c'r r-Lf. Ac~ io I eo P,5 tLi ' 1er in; ~ bo e ri the

r M M M 'll 1111 U11117



7_-l;i' c 7lee L, thiis type of C ).L cr~i 1ha8 -ls appeared. Becaiuse

*-A I.i'- d Ilnh;uI the 65 ,000 toni ct I, Of nucle ar pow,- red
(~-cr ~ '~ ~h;i,39 ~ tnlori. fT 1 -h, deck, which the Soviet

iTrih isrt[~ curreri t~y fn thIe prouo(>3! of buil Ii ri, are de cLrir-m to be

ejr~ipe~1 th th11i- s type Of ircrtft. If t h I s iftctecue

n T i1-1 - c-r I ti rily u ,vu- Yp o C. L r c r -I t 1o pi t t :, t i t t vi U - 3 1,- 14

--ind F-18. Front ah Lin Ti* h t ch -trac ter Is t i.c6 rt norluued tbov'i, : tj~

1_)),1 rj'_ -tt the(: ,i tU:-tt jlo(rt CroI1 the1-_ QpO n 1(1 v 0C 71 w f tcn~ . re con i; roll

rsys te *- Q d othier eqjuipmnent Toa-ded aboardx~ the a rcraif t- this pl'ine h;::-

I% L -\ .) nl cm ' ,c-pbI1 I rt S~ p:- ,hl of7 Oe. n;

4 1,jIr r i-:rflon:c; o caI, i on:-, :rre] 1. is !).Trio cripabl)e of ,7seiz i. - .t ir

superi-ority ;an. c:3rryin-- out fso iL:,-ision1s 1 1r ,- 0 r, I Uha

jr- ~' fl t- ~r0Iili ; IC~C o.-i~an 1 1 ; . Alftiho'jt'h !t"- O;l ?c-.P C) i to ST.

T1U3 tbe c. ~-'-' h:ain lthat o-- ithe SIJ-1 5, wlier one coiS Lilerts the va!ts

Q QJ-. -1 Orli or %ii tr ov Lt U ni or n te I entimith QJU Ls: 1v-cti oril;

ooi).ri!l tri ', 3; !,'(I,! ' r - ' 31j.--2'7 III- (_:-miv omql- 1.ort ~ rcr1tein ercept

1 7* ri i 1,i 1* 1~ ri I. r) r) r~f rn ) r I I

No
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